The problem of numerical simulation of longitudinal, transverse and surface waves on the free surface of an elastic half-plane is considered. The change of the elastic contour stress on the free surface of the halfplane is given. To solve the two-dimensional unsteady dynamic problem of the mathematical theory of elasticity with initial and boundary conditions, we use the finite element method in displacements. Using the finite element method in displacements, a linear problem with initial and boundary conditions resulted in a linear Cauchy problem. Some information on the numerical simulation of elastic stress waves in an elastic half-plane under concentrated wave action in the form of a Delta function is given. The amplitude of the surface Rayleigh waves is significantly greater than the amplitudes of longitudinal, transverse and other waves with concentrated vertical action in the form of a triangular pulse on the surface of the elastic half-plane. After the surface Rayleigh waves there is a dynamic process in the form of standing waves.
STATEMENT OF THE PROBLEM ABOUT NON-STATIONARY WAVE INFLUENCES
Waves of stresses of different nature, spreading, in the deformable body interact with each other, this leads to the formation of new perturbation regions, redistribution of stresses and strains. After three or four times the passage and reflection of stress waves in the body the process of propagation of disturbances becomes established, stresses and strains are averaged, the body is in oscillatory motion. The formulation of dynamic problems of solid mechanics is given in the following works [1] [2] [3] [4] [5] . Application of the considered numerical method, algorithm and complex of programs in extreme problems of mechanics of deformable bodies is given in the works . The estimation of reliability and accuracy of the considered numerical method, algorithm and complex of programs is given in the following works [6] [7] [8] [9] [10] [11] [12] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] . To solve the problem the modeling of transient elastic stress waves in deformable areas of the complex form consider some body Γ in a rectangular Cartesian coordinate system XOY (Figure 1 ), which at the initial time 0 = t reported mechanical non-stationary impulsive effects. Suggest, the body Γ made of homogeneous isotropic material, obeying Hooke's elastic law at small elastic deformations. Exact two-dimensional equations (flat stress state) the dynamic theory of elasticity have the form 
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-the speed of the transverse elastic waves; ν -Poisson ratio; E -elastic modulus;
-body boundary contour Γ .
System (1) in the area occupied by the body Γ , it should be integrated under initial and boundary conditions.
DEVELOPMENT OF METHODOLOGY AND ALGORITHM
To solve the two-dimensional plane dynamic problem of elasticity theory with initial and boundary conditions (1) we use the finite element method in displacements. The problem is solved by a method of through computation, without allocation of breaks.
The main relations of the finite element method are obtained using the principle of possible displacements.
Taking into account the definition of the stiffness matrix, the inertia vector and the external force vector for the body  , we write the approximate value of the equation of motion in the theory of elasticity Relation (2) a system of linear ordinary differential equations of the second order in displacements with initial conditions. Thus, using the finite element method in displacements, linear problem with initial and boundary conditions (1) led to the linear Cauchy problem (2). We determine the elastic contour stress at the boundary of the area free from loads. By degenerating a rectangular finite element with four nodal points, we obtain a contour finite element with two nodal points (Figure 2 ). When axis is rotated x by an angle α counterclockwise, we obtain an elastic contour stress k σ at the center of gravity of a contour finite element with two nodal points
To integrate the equation (2) with the finite element version of the Galerkin method, we give it to the following form
Integrating the time coordinate ratio (4) using the finite element version of the Galerkin method, we obtain a two-dimensional explicit twolayer finite element linear scheme in displacements for internal and boundary nodal points
The main relations of the finite element method in displacements are obtained using the principle of possible displacements and the finite element version of the Galerkin method. The General theory of numerical equations of mathematical physics requires the imposition of certain conditions on the ratio of steps in the time coordinate t  and on spatial coordinates,
where: l Δ -the length of the end element side. The results of the numerical experiment showed that at k = 0,5 the stability of a two-dimensional explicit two-layer finite element linear scheme in displacements for internal and boundary nodal points on quasi-regular grids is ensured. For the study area consisting of materials with different physical properties, the minimum step in the time coordinate (6) is selected. On the basis of the finite element method in displacements the technique is developed, the algorithm is developed and compiled a set of programs to solve two-dimensional wave problems of dynamic elasticity theory. 
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